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Abstract
Background: There was a low adherence to influenza A (H1N1) vaccination program among university students
and health care workers during the pandemic influenza in many parts of the world. Vaccination of high risk
individuals is one of the recommendations of World Health Organization during the post-pandemic period. It is not
documented about the student’s knowledge, attitude and willingness to accept H1N1 vaccination during the post-
pandemic period. We aimed to analyze the student’s knowledge, attitude and willingness to accept H1N1
vaccination during the post-pandemic period in India.
Methods: Vaccine against H1N1 was made available to the students of Vellore Institute of Technology, India from
September 2010. The data are based on a cross-sectional study conducted during October 2010 to January 2011
using a self-administered questionnaire with a representative sample of the student population (N = 802).
Results: Of the 802 respondents, only 102/802 (12.7%) had been vaccinated and 105/802 (13%) planned to do so in
the future, while 595/802 (74%) would probably or definitely not get vaccinated in the future. The highest coverage
was among the female (65/102, 63.7%) and non-compliance was higher among men in the group (384/595; 64.5%) (p
< 0.0001). The representation of students from school of Bio-sciences and Bio-technology among vaccinees is
significantly higher than that of other schools. Majority of the study population from the three groups perceived
vaccine against H1N1 as the effective preventive measure when compared to other preventive measures. 250/595
(42%) of the responders argued of not being in the risk group. The risk perception was significantly higher among
female (p < 0.0001). With in the study group, 453/802 (56.4%) said that they got the information, mostly from media.
Conclusions: Our study shows that the vaccination coverage among university students remains very low in the
post-pandemic period and doubts about the safety and effectiveness of the vaccine are key elements in their
rejection. Our results indicate a need to provide accessible information about the vaccine safety by scientific
authorities and fill gaps and confusions in this regard.
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Background
With the initial outbreak in Mexico during March 2009,
Influenza A, H1N1 (previously known as Swine Flu) has
spread to many countries within a short period of time
[1,2]. World Health Organization (WHO) declared the
H1N1 influenza pandemic in June, 2010 [3]. As reported
by WHO, the number of deaths resulting from pandemic
H1N1 was 7,826 until 22 November 2009 [4]. The swine
flu outbreak also affected India and as per the Ministry of
Health and family welfare, Government of India, the total
number of deaths of lab confirmed cases cumulative from
May 2009 to December 2010 was 2,728 [5]. Indian Gov-
ernment planned to vaccinate the at risk population with
pandemic vaccine as an important/mitigation strategy and
efforts were made to manufacture the pandemic vaccine
indigenously during the pandemic period [6]. In the mean-
time, Ministry of Health & FW, Government of India has
also imported 1.5 million doses of vaccine such as the
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health care workers from the community health centre
were targeted. Serum Institute of India in consultation
with World Health Organisation (WHO) and the Ministry
of Health, Government of India launched its indigenously
developed intra-nasal vaccine named Nasovac in July
2010. On August 2010, WHO announced that the H1N1
influenza has moved into the post-pandemic period.
WHO also strongly recommended vaccination of high-risk
individuals in countries where influenza vaccines are avail-
able during the post-pandemic phase. Educational insti-
tutes can become serious out break centers because of
their high social contact and group living with permeable
boundaries [7]. If they become the sites of transmission,
they may have a negative impact on the larger commu-
nities in which they are embedded, and in addition it is
observed that student behavior is often divergent from
non-student adult populations [7]. Students are special
population to investigate their attitudes to accept new vac-
cination because they are open-minded, educated and sup-
posedly will respond quickly to public health issues. For
the above reasons, Centre for Disease Control and Preven-
tion (CDC) published a guide for strategies to be carried
out against pandemic, for institutions of higher education
during 2009-2010 calender year on 22-02-2010 [8]. How-
ever, studies conducted among students and health care
workers in different parts of the world reported low pene-
tration of H1N1 vaccination during the pandemic period
[3,9-11]. Assessment of behavioral changes during the
influenza A (H1N1) outbreak in an Indian population
showed the poor behavioral response despite having
acceptable knowledge and attitude towards influenza A
(H1N1) [12]. We consider that it is equally important to
analyze the attitude and willingness of the students, to
accept influenza A (H1N1) vaccination during the post-
pandemic period to gain insights if any knowledge gained
by them about the concerns and safety of the vaccine tran-
spire in action of acceptance. The continued monitoring of
vaccine uptake will enable to tackle second pandemic
wave, if any country would be affected in the future. These
efforts of understanding the student’s perspective about
the H1N1 vaccine may be useful in response planning and
management strategies during an outbreak as well in the
post-pandemic period. In the above context, we sought to
investigate the various factors influencing the acceptance
of H1N1 vaccine among the university students. The
study was also done aiming to identify the factors respon-




The target group was university students of Vellore
Institute of Technology, India wherein teaching is
structured around nine different schools of study, and
the university offers 15 undergraduate and 30 post grad-
uate programmes. In 2010, the total number of students
registered for different courses were 17,200 and the
minimum sample size to represent this population at
95% confidence level was calculated to be 580. The
study population was a convenience sample and ques-
tionnaire was distributed to the students and a total
number of 1000 students participated in this study. Data
were collected from 802 respondents. Students partici-
pated in this study belong to different states of India.
Data Collection and analysis
NASOVAC (Influenza Vaccine (Human, Live Attenu-
ated)) Pandemic (H1N1), live monovalent vaccine was
made available to the students from September 2010.
The survey was conducted from October 2010 to Janu-
ary 2011 using the questionnaire. Questionnaire
included multiple choice and Likert scale type questions
regarding levels of knowledge and attitudes toward
H1N1influenza pandemic and prevention measures. It
was also composed of questions regarding the impor-
tance of H1N1 vaccine and reasons for avoidance of get-
ting vaccinated. It had questions and assessment centred
around five main themes: Knowledge about pandemic
(H1N1) Influenza, knowledge about the mode of trans-
mission, knowledge about H1N1 vaccination, beliefs and
attitudes about H1N1 vaccination and knowledge about
prevention measures for H1N1. The study was con-
ducted after one month of initiation of the vaccination
program. Questionnaire was distributed randomly.
Doubts and concerns raised by the students while filling
the questionnaire were addressed promptly. The com-
pleted questionnaires were collected by the volunteer
students and the health care workers of VIT. The com-
pleted questionnaire was checked and if any question
was left unanswered by mistake without any intention,
participants were requested to fill it. It was estimated
that the average time the participants took to complete
the questionnaire was nearly 20 minutes.
Statistical analysis
The data were analyzed using PRISM GraphPad, version
4.0; GraphPad Software Inc., San Diego, CA. Percentage
calculation was computed for descriptive purposes and
chi-square test was done to analyze the statistical signifi-
cance. p < 0.05 was considered as significant.
Ethical considerations
The study was approved by the University Human Ethi-
cal Committee (UHEC), VIT university. All the partici-
pants were given details about the purpose of the study.
They were informed that they have the right to refuse
to participate in or to withdraw from the study. Oral
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through written information. Those who agreed orally
only participated in the study. Anonymity and confiden-
tiality of the data derived was maintained and given
assurance to the study participants.
Results
Declared acceptance of vaccination by the study group
Gender
The response rate to our questionnaire was 80.2% (802
out of 1000 approached) because few students did not
return back the questionnaire and some did not want to
participate in the study. Among the 802 students
answered the questionnaire, 506/802 (63%) were male
and 296/802 (36.9%) were female. A total of 102/802
(12.7%) students reported to have received the H1N1
i n f l u e n z av a c c i n ef r o mt h eh e a l t hc e n t r eo fV e l l o r e
Institute of Technology, India and elsewhere. Among
the 102 students who have received vaccination, 65/102
(63.7%) were female and the remaining were men. The
highest coverage for vaccination was among female (p <
0.0001). (See Table 1) It is interesting to note that the
representation of males among vaccinees is lower than
that of females, whereas it is higher in the group intend-
ing to vaccinate. (See Table 1).
School of study
426/802 (53%) of the students were enrolled in the
courses related to biotechnology and microbiology
under the school of Bio-sciences and Bio-technology.
Among the 102 students who have received vaccination,
68/102 (66%) were from the school of Bio-sciences and
Bio-technology and the remaining were from other
schools that include school of engineering (various
Table 1 Acceptance rate of H1N1 vaccination according to gender, school of study and perceptions









n (%) n (%) n (%) n (%)
GENDER
Male 506 (63) 37 (36.2) 85 (80.9) 384 (64.5) X
2 = 46.42
Female 296 (36.9) 65 (63.7) 20 (19) 211 (35.4) P < 0.0001
SCHOOL OF STUDY
Bio-Sciences & Biotechnology 426 (53) 68 (66.6) 65 (61.9) 293 (49.2) X
2 = 14.36
Others 376 (46.8) 34 (33.3) 40 (38) 302 (50.7) P < 0.0008
PERCEPTIONS ABOUT H1N1 VACCINE
Effective 500 (62.3) 78 (76.4) 65 (61.9) 357 (60) X
2 = 73.61
Low effective 125 (15.5) 10 (9.8) 20 (19) 95 (15.9) P < 0.0001
In effective 25 (3.1) 2 (1.9) 15 (14.2) 8 (1.3)
Don’t know 152 (18.9) 12 (11.7) 5 (4.7) 135 (22.6)
ANTIVIRAL TREATMENT
Effective 450 (56.1) 58 (56.8) 25 (23.8) 367 (61.6) X
2 = 115
Low effective 150 (18.7) 10 (9.8) 35 (33.3) 105 (17.6) P < 0.0001
In effective 155 (19.2) 12 (11.7) 32 (30.4) 111 (18.6)
Don’t know 47 (5.8) 22 (21.5) 13 (12.3) 12 (2.0)
WEARING FACE MASK
Effective 600 (62.3) 68 (66.6) 88 (83.8) 444 (74.6) X
2 = 197.5
Low effective 170 (15.5) 5 (4.9) 15 (14.2) 150 (25.2) P < 0.0001
In effective 12 (3.1) 11 (10.7) 1 (0.1) 0 (0)
Don’t know 20 (18.9) 18 (17.6) 1 (0.1) 1 (0.1)
HAND WASHING
Effective 340 (42.3) 12 (11.7) 50 (47.6) 278 (46.7) X
2 = 297.5
Low effective 250 (31.1) 15 (14.7) 8 (7.6) 227 (38) P < 0.0001
In effective 100 (12.4) 11 (10.7) 20 (19) 69 (11.5)
Don’t know 112 (13.9) 64 (62.7) 27 (25.7) 21 (3.5)
QUARANTINE
Effective 200 (24.9) 77 (75.4) 28 (26.6) 95 (15.9) X
2 = 244.2
Low effective 200 (24.9) 5 (4.9) 27 (25.7) 168 (28.2) P < 0.0001
In effective 200 (24.9) 1 (0.9) 35 (33.3) 164 (27.5)
Don’t know 202 (25.1) 19 (18.6) 15 (14.2) 168 (28.2)
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from the school of Bio-sciences and Bio-technology
were higher in the group intending to vaccinate in the
future. (p < 0.0008) (Table 1)
Perceptions
Majority of the study population representing vaccinated,
group intending to vaccinate and non-vaccinated per-
ceived vaccine against H1N1 as effective (78/102, 76.4%,
65/105, 61.9% and 357/595, 60% respectively). Similar per-
ception was observed for wearing face mask to protect
against H1N1 influenza. Most of the students from the
group who were vaccinated and non-vaccinated believed
that anti-viral treatment is more effective against H1N1
influenza (58/102, 56.8% and 367/595, 61.6% respectively).
Very few students (12/102, 11.7%) had the opinion of
hand washing being more effective as a preventive mea-
sure against H1N1 in the vaccinated group. 50/105, 47.6%
and 278/595, 46.7% of the students from the group intend-
ing to vaccinate and non-vaccinated respectively believed
the hand washing as an effective preventive measure
against H1N1 influenza respectively. It is interesting to
note that majority of the students (62.7%) from the vacci-
nated group did not perceive the hand washing as an
effective preventive measure. Quarantine guidelines were
found to be effective against H1N1 influenza by 77/102,
75.4% of the students in the vaccinated group. (See Table
1.). The responses like very effective and moderately effec-
tive were pooled and defined as effective.
Reasons given by the study group for non-compliance
with H1N1 vaccination
The reasons for their unwillingness were examined by a
multiple choice question which assessed their passive-
ness, distrust and assessment without knowing about
the H1N1 vaccine. Of the 700 out of 802 students
(87.2%) who had not been vaccinated, 105 (15%) had
stated that their attitude is not against the vaccination
and would definitely receive soon. This group of stu-
dents did not respond to the question for the reasons of
not being vaccinated. Among the remaining, 595 stu-
dents (384-men (64.5%), 211-female (35.4%)) said that
they would never want to be vaccinated, concerns were
about the safety and trust (doubt about the effective-
ness) of the vaccine, belief of not being in the high risk
group were top major reasons for their decision. (cited
by 20.5%, 24.2% and 42% respectively) (See Table 2.).
Among all the reasons, the major reported reason was a
belief that they were not at risk for getting the H1N1
infection (42%) (Table 2.)
Self risk perception analysis
Next it was analyzed about their self risk perception for
H1N1 influenza (See Table 3.). 182 (22.6%) students
among the study group perceived the risk of being
infected with H1N1 as high, 406 (50.6%) students
believed the risk was moderate, 210 (26.1%) believed the
risk was low and remaining 4 (0.5%) students indicated
that it is unknown. There was a difference in the self
risk perceptions according to gender and risk percep-
tions for H1N1 influenza among men is much lower
when compared to female (p < 0.0001; Table 3.).
Knowledge and attitude towards H1N1 influenza
Following self risk perceptions analysis, it was analyzed
about the student’s knowledge and attitude towards
H1N1 influenza in the study group. Analysis was done
based on Likert scale questions. The answers to these
questions would examine their knowledge on general
well established facts, interpretation of their knowledge
and perception of knowledge. The vast majority of the
participants (99%) were aware of the influenza outbreak
(Table 4.). 76/102, 74.5% of the vaccinated students
agreed to the seriousness of H1N1 influenza. Majority
of the non-vaccinated participants were not aware of the
general facts regarding the seriousness of H1N1 influ-
enza infection and transmission mode (207/595, 34.7%
284/595, 47.7% respectively). Study population belonging
to the group intending to vaccinate and also vaccinated
disagreed that H1N1 vaccination should be given to
only high risk groups. Most of the students from the
vaccinated group believed that there is not enough
information available for the common public about
H1N1 influenza (70/102; 68%). Majority of the students
belonging to the group intending to vaccinate and also
vaccinated perceived that they were adequately informed
Table 2 Reasons for denying vaccination among students





It is not safe for me 122 20.5
I do not trust it 144 24.2
I do not belong to the risk group to
have it
250 42
I do not want to be an experimental
animal
44 7.3
I don’t know 35 5.8
Total 595 100
Table 3 Self risk perception among students in the study
group
Gender High Moderate Low Unknown Total
Men 45 (8.8%) 284 (56.1%) 175 (34.5%) 2 (0.4%) 506
Women 137(46.2%) 122 (41.2%) 35 (11.8%) 2 (0.6%) 296
Total 182 (22.6%) 406 (50.6%) 210 (26.1%) 4 (0.5%) 802
X
2 = 160.5; P < 0.0001
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respectively) (See Table 4). V- vaccinated; NV- non-vac-
cinated and IV- Intending to vaccinate
Student’s sources of information about H1N1 influenza
The main source of information for the students about
the H1N1 influenza was Media (453/802, 56.4%) fol-
lowed by the internet (326/802; 40.6%) and health per-
sonnel (23/802, 2.8%).
Discussion
It has been previously reported that there was a marked
failure in the control effects of H1N1 to achieve increased
coverage rates for pandemic influenza A (H1N1) vaccina-
tion among students and health care workers in different
parts of the world [3,9,11]. However, we have not found
any report through literature search on knowledge and
attitudes of University students towards the H1N1 influ-
enza and vaccination program among Indian population
and others during the post-pandemic phase. Therefore,
we conducted this study to investigate student responses
to H1N1 influenza and their attitudes towards vaccina-
tion during the post-pandemic phase and provide base-
line data, which might be useful in response planning
and management strategies.
Vaccination program was implemented by the health
centre, VIT University for the students during Septem-
ber 2010 during the post-pandemic period. In the pre-
sent study, we examined the knowledge, attitude and
factors responsible for their willingness/unwillingness to
accept the vaccine during the post-pandemic period
(October 2010 to January 2011). This represents a good
case for study and to the best of our knowledge, this is
the first study to examine during the post-pandemic
period and the findings will be important to formulate
regulations for vaccine uptake. It was assumed that
there would be a drastic outreach and knowledge on
safety and side effects of the vaccine when the study
was conducted. As a first step in examining the attitude,
the vaccination acceptance rate was verified after the
introduction in the university. The report acceptance
rate of H1N1 vaccine in the survey group university stu-
dents, during the four months was 12.7%. During the
course of the 2009 H1N1 pandemic, a number of stu-
dies reported low coverage rates for H1N1 vaccination
among Greek medical students (8%), health care work-
ers from Spain (16.5%), Italy (18%), Scotland (49.6%),
France (36.5%) and general population from China
(10.8%) [9,10,13-16]. It shouldb en o t e dt h a tt h es u r v e y
among Indian students was conducted at a post-pan-
demic period and still report a much lower uptake
among university students. The acceptability of the
H1N1 vaccine will depend upon the cost and also peo-
ple have more concerns about the safety and effective-
ness of the vaccine worldwide [17,18]. In the present
study, cost would not be a blocking factor for compli-
ance with vaccination as it was given at an affordable
price to the students in the VIT University and in India.
The highest coverage for vaccination was found among
females (p < 0.001) during the post pandemic phase.
This is in contrast to the reported gender based differ-
ences in accepting H1N1 vaccination among health care
workers in France and common people in France and
Israel during the pandemic phase [15,18,19]. The above
studies were conducted during the pandemic phase of
H1N1 influenza and the higher number of males intend-
ing to vaccinate in the future from our study group was
surprising but comparable to the result observed among
common people in France [19]. It is interesting to note
that majority of the participants who had vaccination or
intending to vaccinate were from the school of Bio-
sciences and Bio-technology. This is quite similar to a
study which reported a significant difference in the par-
ticipant’s attitude to get vaccinated or deny vaccination
based on the school of their study in the pandemic
phase [9]. Even the H1N1 vaccination rate was higher
among the biologists when compared to health care
workers in Italy during the pandemic period [9].
Table 4 Knowledge about and attitudes toward H1N1 influenza
I
disagree
I agree I don’t
know
V (%) NV (%) IV (%) V (%) NV (%) IV (%) V (%) NV (%) IV (%)
1. There is an outbreak of H1N1 influenza in India and world 1 (0.9) 3 (0.5) 2 (1.9) 100(98) 592(99) 102(97) 1(0.9) 0 1(0.9)
2. H1N1 influenza is serious and may cause fatalities 26(25.4) 202(33.9) 43(41) 76(74.5) 186(31.2) 59(56) 0 207(34.7) 3(2.8)
3. Transmission of H1N1 occurs from human to human 42(41) 36(6) 34(32) 59(57.8) 275(46.2) 70(66) 1(0.9) 284(47.7) 1(0.9)
4. H1N1 influenza vaccine should be given only to high risk
groups
100(98) 200(33.6) 75(71) 2(1.9) 147(24.7) 25(23) 0 248(41.6) 5(4.7)
5. Vaccination against H1N1 influenza will stop the outbreak 0 85(14.2) 5(4.7) 99(97) 295(49.5) 100(95) 3(2.9) 215(36) 0
6. I am adequately informed about the H1N1 influenza 4(4) 100(16.8) 12(11.4) 77(75) 250(42) 73(69.5) 21(20) 245(41) 20(19)
7. There is enough information available about the H1N1
influenza vaccine to the common public
70(68) 250(42) 26(24.7) 27(26.4) 214(35.9) 53(50.4) 5(4.9) 131(22) 26(24.7)
8. We need antiviral drug to treat H1N1 influenza 5(4.9) 110(18.4) 17(16.1) 60(58) 70(11.7) 64(61) 37(5) 415(22) 24(24.7)
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measure in limiting the spread of H1N1 influenza but
limited evidence is availabler e g a r d i n gt h ei m p a c to f
wearing mask, cough etiquette and hand washing [3,20].
Hygienic behavior is affected by many factors such as
the timing of outbreak, self-risk perception, responsibil-
ity for others and personal habits [3,21]. Students in the
study group believed that wearing facemask followed by
vaccine treatment are the most effective preventive mea-
sures. This is in contrast to the previous study reported
by Akan and co investigators conducted among univer-
sity students of Turkey during the pandemic period
w h e r eam a j o r i t yo ft h e mb e l i e v e dt h a tq u a r a n t i n ef o l -
lowed by hand washing, and facemask were very effec-
tive preventive measures against H1N1 influenza [3]. It
is interesting to note that the majority of the partici-
pants among all the three groups (vaccinated, denied
vaccination and intending to vaccinate) believed that
H1N1 vaccine and wearing facemask will protect from
H1N1 influenza. Most of the students in the study
group believed that hand washing was moderately effec-
tive or low effective in preventive measures. In a pre-
vious study, it was stated that hand washing or wearing
masks will not be as effective in comparison to vaccina-
tion as a preventive measures against H1N1 [22]. Female
students in Korea washed hands more frequently during
the peak pandemic period of H1N1 influenza and per-
ceived hand washing to be more effective [23]. These
differences could result from the study population
demographics, the knowledge difference and might be
the period of infection.
Several causes have been proposed for the low compli-
ance to vaccination during the pandemic period
[3,10,11,17]. Passiveness, distrust about the vaccine, con-
cerns about the safety and effectiveness, belief of being
not in the risk population and assessment without
knowing were top key elements in the attitude of our
study group towards H1N1 vaccination. These were the
major reasons reported for denial of vaccination among
Greek medical students, Turkey university students,
Health care workers from China and common popula-
tion from France during the pandemic phase
[3,10,11,19]. At the time of the study during the post-
pandemic period, there was much coverage about H1N1
vaccination in the media and various other information
resources in India [5]. Nevertheless, the high degree of
rejection could be related to the varied subjective risk
perception and high belief of the students in their ability
to avoid infection during the post-pandemic period.
Therefore, the vaccination was probably considered as
being redundant. It should be noted that the study con-
ducted among health care workers in public hospitals of
Hongkong reported no change in the potential accep-
tance of vaccine at different WHO pandemic alert levels
(pandemic alert phase 3 and 5) [24]. Our study further
reports no improvement in the acceptance of vaccine
among students during the post-pandemic phase. The
main reason for refusal of Indian students was fear of
side effects of the vaccine, and it would be interesting to
conduct studies in different groups across different
countries during the post-pandemic phase.
In the present study, the self risk perception analysis
showed a gender difference significantly and also more
than 50% of the study group perceived the risk as mod-
erate. It is possible that risk perception may have chan-
ged during the post-pandemic period. However, studies
conducted during the peak point of the outbreak also
have shown the negative attitude of the students with
low self risk perception [3]. In another study conducted
in Australia, perception of susceptibility of university
students significantly declined with the decline in the
laboratory confirmed cases [7]. In our study, the reasons
for non-compliance that were stated by the respondents
were not different when compared to other studies con-
ducted during the pandemic period [3]. The self-risk
perception was higher in the females consistent with the
previous study, and it is known that there exist some
gender differences in the perceptions of environmental
health risks [3,25,26]. A cross-sectional questionnaire
survey conducted among the common public in India
during July-August, 2009 had shown that the males had
significantly higher knowledge of H1N1 influenza com-
pared to females, but it was females who had the signifi-
cant positive attitude response towards H1N1 influenza
[12]. This is in contrast to a recent study conducted in
middle and high school teachers of rural Georgia, where
H1N1 vaccine acceptance was associated more with
male gender [27]. Our study shows similar perception to
a study conducted in Korean University students during
the peak-pandemic period where female participants
perceived their personal susceptibility to H1N1 influenza
as higher [23]. Similar gender specific differences in the
attitudes were reported in Chinese general population
[16]. Female participants showed higher self-risk percep-
tion and positive attitude towards vaccination in our
study, and these findings are similar in both pandemic
and post-pandemic period of H1N1 influenza in many
study populations at different cultural backgrounds.
Knowledge and attitudes toward a pandemic are
important in vaccine acceptance, and it is interesting to
note that 99% of our study group knows about the out-
break of H1N1 in India and world. The seriousness of
H1N1 influenza was agreed by the majority of the parti-
cipants in both the group’s i.e, vaccinated and those
intending to vaccinate. It should be noted that this
knowledge did not reflect in their actions to accept the
available vaccine, and it could be possible that they have
the attitude of not to worry about the disease in the
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if any. Analysis of their knowledge on well established
facts (Question 1, 2 and 3) showed the better response
in the group which was vaccinated and intending to vac-
cinate. Majority of the students from vaccinated, and
intending to vaccinate groups disagreed that the high
risk individuals would highly benefit from H1N1 vacci-
nation. We found that many of the answers from both
groups (vaccinated and intending to vaccinate) reflected
similar knowledge, perception of knowledge when com-
pared to the non-vaccinated individuals. Similar findings
were observed in other studies conducted during the
pandemic phase of H1N1 influenza [16,28].
The most important source of information regarding
influenza pandemics was from the mass media
[3,12,29,30]. In the study of Kamate and coinvestigators
conducted among Indians from State of Rajasthan, the
maximum number of subjects obtained information
related to influenza A (H1N1) from television [12]. In our
study, the major group of respondents said that they knew
the information from media. At the time of our study
there was much coverage about the influenza A (H1N1).
Most of them were unwilling to accept H1N1 vaccination
a n di ti sa p p a r e n tt h a tp u b l i ci n f o r m a t i o na b o u ts a f e t ya n d
effectiveness of the vaccine along with knowledge of the
H1N1 influenza is crucial to meet the vaccination targets.
It appears that students are less willing to have the vacci-
nation during the post-pandemic period also. The reasons
for unwillingness as stated by the respondents were not
d i f f e r e n tf r o mt h eo n e sg i v e ni nt h ep a n d e m i cp e r i o d
when the new vaccine was launched. Our findings show
that Indians require information on vaccine safety, and
authorities should provide the necessary data to ensure
the public confidence through media as it was the major
source of information for them.
This study is unique because it was conducted among
the students during the post-pandemic period to analyze
their attitude difference in accepting the new vaccine.
However, we realize that there are several limitations that
require consideration. All the information obtained was
self reported and reporting bias always exists. Although
the data was collected from the heterogeneous group, we
targeted students who are willing to participate and give
their answers. We cannot reach all the students, and
some did not return the questionnaire for varied reasons
(20%). More importantly, there can be a fear factor
among the students, if any ignorance of them will be
pointed out in their answers. The student’so p i n i o na l s o
can be unstable. Any unexpected event could lead to
drastic change in their opinion about the vaccination.
Conclusions
Despite some of the limitations, our study outlines the
low H1N1 vaccination rates among university students,
India in the post-pandemic period. The participants
knew about H1N1 pandemic and had sufficient knowl-
edge derived mostly from the media. Risk perceptions
were different between male and female students during
the post-pandemic period. This study identifies the fac-
tors that play a major role in their unwillingness to
accept vaccination. It appears that safety and effective-
ness of the vaccine are the major concerns for those
who are undecided about vaccination. There is a need
for accessible information about vaccine safety and pub-
lic education campaigns mayb ee f f e c t i v ei nc h a n g i n g
their perception patterns. Unless the safety and effec-
tiveness of the H1N1 vaccine are informed by various
scientific authorities through the media, the negative
attitude and non-compliance towards H1N1 vaccination
will continue irrespective of the severity of the disease
and different periods (pandemic or post-pandemic).
Further research is warranted for different population
groups in different countries during the post-pandemic
phase. Such studies would expand our understanding to
make guidelines for promoting vaccine against H1N1
influenza.
Acknowledgements
We would like to thank management of VIT for their support and help. We
would like to thank the participated students and student volunteers for
their initial help. We would like to specially thank the Chief Medical Officer
and other staff members of health care centre, VIT University. We would like
to thank Dr Hulya Akan, Yeditepe University for discussing about the
questionnaire used in the study.
Author details
1Centre for Biomedical Research, Vellore Institute of Technology University,
Vellore, India.
2Dept of Molecular Reproduction, Development and Genetics,
Indian Institute of Science, Bangalore, India.
3Aarupadai Veedu Medical
College and Hospital, Puducherry, India.
Authors’ contributions
PSS designed the study and drafted the protocol. PSS, TR conducted the
data analyses. PSS, VT and TR drafted the manuscript. All authors read and
approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 11 March 2011 Accepted: 29 July 2011
Published: 29 July 2011
References
1. Michaelis M, Doerr HW, Cinatl J: An influenza A H1N1 Virus Revival-
Pandemic H1N1/2009 Virus. Infection 2009, 37:381-9.
2. Peiris Js, Yu WC, Leung CW, Cheung CY, Ng WF, Nicholls JM, Ng TK,
Chan KH, Lai ST, Lim WL, Yuen KY, Guan Y: Re-emergence of fatal human
influenza A subtype H5N1 disease. Lancet 2004, 363:582-3.
3. Akan H, Gurol Y, Izbirak G, Ozdatli S, Yilmaz G, Vitrinel A, Hayran O:
Knowledge and attitudes of university students toward pandemic
influenza: a cross-sectional study from Turkey. BMC Public health 2010,
10:413.
4. Savas E, Tanriverdi D: Knowledge, attitudes and anxiety towards influenza
A/H1N1 vaccination of healthcare workers in Turkey. BMC Infec dis 2010,
10:281.
5. Fact sheet influenza A (H1N1), Press information Bureau, Government of
India. [http://pib.nic.in/h1n1/h1n1.asp], Accessed May, 2011.
Suresh et al. BMC Infectious Diseases 2011, 11:205
http://www.biomedcentral.com/1471-2334/11/205
Page 7 of 86. Pandemic influenza-A (H1N1) Ministry of Health and family welfare,
Government of India. [http://mohfw-h1n1.nic.in/vaccine.html], Accessed
May, 2011.
7. Van D, McLaws ML, Crimmins J, MacIntyre R, Seale H: University life and
pandemic influenza: Attitudes and intended behaviour of staff and
students towards pandemic (H1N1) 2009. BMC Public Health 2010, 10:130.
8. Centers for disease control and prevention (CDC) guidance for
responses to Influenza for institutions of higher education during the
2009-2010 academic year. [http://www.cdc.gov/h1n1flu/institutions/
guidance], Accessed May, 2011.
9. Amodio E, Anastasi G, Marsala MG, Torregrossa MV, Romano N, Firenze A:
Vaccination against the 2009 pandemic influenza A (H1N1) among
healthcare workers in the major teaching hospital of Sicily (Italy). Vaccine
2011, 29:1408-12.
10. Mavros MN, Mitsikostas PK, Kontopidis IG, Moris DN, Dimopoulos G,
Falagas ME: H1N1v influenza vaccine in Greek medical students. Eur J
Public health 2010, 21:329-32.
11. Seale H, Kaur R, Wang Q, Yang P, Zhang Y, Wang X, Li X, Zhang H,
Zhang Z, Macintyre CR: Acceptance of a vaccine against pandemic
influenza A (H1N1) virus amongst healthcare workers in Beijing, China.
Vaccine 2011, 29:1605-10.
12. Kamate SK, Agrawal A, Chaudhary H, Singh K, Mishra P, Asawa K: Public
knowledge, attitude and behavioural changes in an Indian population
during the Influenza A (H1N1) outbreak. J Infect Dev Ctries 2009, 30:7-14.
13. Vírseda S, Restrepo MA, Arranz E, Magán-Tapia P, Fernández-Ruiz M, de la
Cámara AG, Aguado JM, López-Medrano F: Seasonal and Pandemic A
(H1N1) 2009 influenza vaccination coverage and attitudes among
health-care workers in a Spanish University Hospital. Vaccine 2010,
28:4751-7.
14. Chen SC, Hawkins G, Aspinall E, Patel N: Factors influencing uptake of
influenza A (H1N1) vaccine amongst healthcare workers in a regional
pediatric centre: Lessons for improving vaccination rates. Vaccine 2011.
15. Tanguy M, Boyeau C, Pean S, Marijon E, Delhumeau A, Fanello S:
Acceptance of seasonal and pandemic a (H1N1) 2009 influenza
vaccination by healthcare workers in a French Teaching Hospital. Vaccine
2011, 29:4190-4.
16. Lin Y, Huang L, Nie S, Liu Z, Yu H, Yan W, Xu Y: Knowledge, Attitudes and
Practices KAP related to the Pandemic (H1N1) 2009 among Chinese
General Population: a Telephone Survey. BMC Infect Dis 2011, 11:128.
17. Lau JT, Yeung NC, Choi KC, Cheng MY, Tsui HY, Griffiths S: Acceptability of
A/H1N1 vaccination during pandemic phase of influenza A/H1N1 in
HongKong: population based cross sectional survey. BMJ 2009, 339:
b4164.
18. Velan B, Kaplan G, Ziv A, Boyko V, Lerner-Geva L: Major motives in non-
acceptance of A/H1N1 flu vaccination: the weight of rational
assessment. Vaccine 2011, 29:1173-9.
19. Schwarzinger M, Flicoteaux R, Cortarenoda S, Obadia Y, Moatti JP: Low
acceptability of A/H1N1 pandemic vaccination in French adult
population: did public health policy fuel public dissonance? PLoS One
2010, 5:e10199.
20. Rabie T, Curtis V: Handwashing and risk of respiratory infections: a
quantitative systematic review. Trop Med Int Health 2006, 11:258-267.
21. Morrsion Gl, Yardley L: What infection control measures will people carry
out to reduce transmission of pandemic influenza? A focus group study.
BMC Public Health 2009, 9:258.
22. Kilbourne ED: Influenza Pandemics of the 20
th century. Emerging Infec Dis
2006, 12:9-14.
23. Park JH, Cheong HK, Son DY, Kim SU, Ha CM: Perceptions and behaviors
related to hand hygiene for the prevention of H1N1 influenza
transmission among Korean university students during the peak
pandemic period. BMC Infect Dis 2010, 10:222.
24. Chor JS, Ngai KL, Goggins WB, Wong MC, Wong SY, Lee N, Leung TF,
Rainer TH, Griffiths S, Chan PK: Willingness of Hong Kong healthcare
workers to accept pre-pandemic influenza vaccination at different WHO
alert levels: two questionnaire surveys. BMJ 2009, 339:b3391.
25. Gustafson PE: Gender Differences in Risk Perception: Theoretical and
Methodological Perspective. Risk Anal 1998, 18:805-11.
26. Greenber MR, Schnieder DF: Gender differences in risk perception: effects
differ in stressed vs. non-stressed environments. Risk Anal 1995,
15:503-11.
27. Gargano LM, Painter JE, Sales JM, Morfaw C, Jones LM, Weiss P, Murray D,
Diclemente RJ, Hughes JM: Correlates of 2009 Pandemic H1N1 Influenza
Vaccine Acceptance Among Middle and High School Teachers in Rural
Georgia. J Sch Health 2011, 81:297-303.
28. Yap J, Lee VJ, Yau TY, Ng TP, Tor PC: Knowledge, attitudes and practices
towards pandemic influenza among cases, close contacts, and
healthcare workers in tropical Singapore: a cross-sectional survey. BMC
Public Health 2010, 10:442.
29. Kristiansen Is, Galvorsen PA, Gyrd-Hansen D: Influenza pandemic:
perception of risk and individual precautions in a general population.
Cross sectional study. BMC Public Health 2007, 7:48.
30. Paek H-J, Hilyard K, Freimuth VS, Barge JK, Mindlin M: Public support for
government actions during influenza pandemic lessons learned from a
statewide survey. Health Promot Pract 2008, 9:60s-72S.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2334/11/205/prepub
doi:10.1186/1471-2334-11-205
Cite this article as: Suresh et al.: Factors associated with 2009 pandemic
influenza A (H1N1) vaccination acceptance among university students from
India during the post-pandemic phase. BMC Infectious Diseases 2011 11:205.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Suresh et al. BMC Infectious Diseases 2011, 11:205
http://www.biomedcentral.com/1471-2334/11/205
Page 8 of 8